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For: SIGNAL PROCESSING APPARATUS 
AND METHODS 



c 
c 



Assistant Commissioner for Patents 



Washington D.C 20231 £ 

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT 
PURSUANT TO 37 CFR 1.97(c) 



In accordance with the duty of disclosure under 37 C.F.R. § 1.56(a) and in 
conformance with the procedures of 37 C.F.R. §§ 1.97-98 and M.P.E.P. § 609, the 
attention of the Patent and Trademark Office is hereby directed to the references 
listed on the attached Form PTO-1449. A copy of the listed reference is provided 
herewith. 

It is respectfully requested that the information above be expressly considered 
during the prosecution of this application, and that the reference be made of record 
therein and appear among the "References Cited" on any patent to issue therefrom. 



I herefy certify that no item of information contained in this IDS was cited in a 
communication from a foreign patent office in a counterpart foreign application, or, 
to my knowledge after making reasonable inquiry, was known to any individual 
designated in 37 C.F.R. § 1.56(c) more than three months prior to the filing of this 



SIR: 



CERTIFICATION 



IDS. 



Respectfully submitted, 



Dated: April 7, 1997 




Thomas J. Scott, Jr. (Reg. No. 27,836) 
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April 14, 1987 


McKenna 


358/84 






4.677.685 


June 30, 1987 


Kurisu 


455/4 






4.694,490 


September 15, 1987 


Harvey et al. 


380/20 






4.704.725 


November 3, 1987 


Harvey et al. 


380/48 






4.706,121 


November 10, 1987 


Young 


358/142 






4.710.919 


December 1, 1987 


Oliver et al. 


370/96 






4.710.955 


December 1. 1987 


Kauffman 


380/10 
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4.718,107 


January 0, lyoo 




455/4 






4,723,302 


February lyop 


uirrier ci ai. 


455/2 






4,736,422 


April 5, 19oo 




380/120 






4 T A A f\Q f\ 


May iu, lyoo 


Rrpnnanri Pt fll 
Dieiuiaiiw. ci oi. 


280/21 






4.751 ,732 


| imA A A iQQQ 

June 14, lyoo 


/amitjiko 


380/20 






4,754,326 


li mo Ofl 1QQQ 

June do, lyoo 


ram pt si 
rMaill CI cu. 


364/900 






4 -TOO 4 j| >l 

4,768,144 


August ou, lyoo 


Wintpr pt ft I 
wii uci ci ai. 


364/200 






4.768,229 


Anniiot OQ 1 0QQ 


Rpniamin Pt a I 
Dei ijai inn tsi ai. 


380/20 






4 -TOO J AH 

4.782,401 


NovemDer 1 , i yoo 


PaorKpr Pt aI 
raCiL/ci ci at. 


358/335 

WWW* WWW 






4.785,420 


Kl/Miamkar i C i QQQ 

Novemoer 10, lyoo 


I ittlp 


364/513 5 

Ww™» w I W*W 






4 r 796,181 


January 3, 19o9 


VVIcUI IICI 


364/406 

WW*Tf ™TWW 






J O O O "IOC 

4 r 803,725 


reDruary /, lyoy 


Mnmp pt A I 
nui i ic ci cu> 


380/44 






4.805,020 


reDruary 14, iyoy 


r^ rppnHprn 


358/147 

WWW/ ■ »^ f 






a o m /*vo n 

4.807,031 


CAknion/ Oi 1 QQQ 

reDruary ^ • . lyoy 


Rrniinhtnn Pt ftl 


358/142 






4 T 809,274 


CoKn OQ iQQQ 

reDruary <io, iyoy 


Walkpr Pt ftl 


371/37 






A O 4 O O. O yl 

4,816,904 


Mor/^h OR 1QAQ 


MrkCpnnfl Pt pt 


358/84 






4,837,799 


Ii ma ft 1 QftQ 

June 0, i yoy 


PrnhQ pt nl 


379/224 






A O O O OjH "7 

4,839,917 


liinA 1QOQ 

June 1 0, 1 yoy 


Oliv/pr 


379/45 






it O il 4 OQC 


inno 0(\ 1QftQ 

June iyoy 


Owi uci ii ly 


360/69 






i4 O il O X o o 


limA 97 1QftQ 

June c.1 , iyoy 


Mpnpnrinrfpr 


358/335 

^^WWf WWW 






X Q4A Q i "7 


lulw iQ 1QAQ 

juiy 10, iyoy 


Short 


358/142 






il DEC QAO 


Annnct ft IQftQ 


Haves et al 


358/342 






vl OCT QQQ 

4,oo/,99y 


Anniict 1^ 1 QftQ 
MUQUSl 1 0, 1 aoa 


Welsh 


358/84 








Aiirinct Q 1 QftQ 

MuyUoi y, iyoy 


fiamnbpil et al 


358/141 






vl DC>I CH C 

4,ob4,bi o 


Cantamhor *\ i QftQ 

oepiernuer 0, i yoy 


Rpnnett et al 


380/21 






A D7C 7oe 

4,o/o, / ob 


OMnhor OA 1 QftQ 

vjciuuct t*t, iyoy 


Kipwit 


455/2 






4,879,61 1 


KI/uiAmhor 7 i QQQ 

Novemuer f, iyoy 


Pi i l^i ii pt si 
ruiMJi ci ai. 


360/69 

W W/ W W 






il QOC C70 
4,8O0,079 


Ha^Qmhar C i QftQ 


Odl IUUC11 ll\ 


340/825 72 






A O O C OOO 

4.885,632 


n/\/%^mkAr C i QQQ 


iviciL/cy ci ai. 


358/84 

W W Ui w~ 






4 OOO coo 

4,888,638 


n/\AAmknr i Q 1 QQQ 


Dnhn 


358/84 

WWW/ u~ 






A O0O "TOO 

4,888,796 


HAAAmkAr iQ i QQQ 


UIIVU, Ui. 


379/101 

W » w/ 1 V 1 






4 noo 000 

4.890,320 


H^AAmkAr OC i QQQ 


kiloncloiAf At ol 
MOnSlOW CI al. 








4 a n a ^00 

4.891 ,703 


iMmiAMf O i QQQ 

January lyyu 


IMOUUall 


^58/142 

WWW/ 1 "Tb 






4 OO^ OCT 

4,897,867 


OQ iQQQ 

January ou, i yyu 


Poet a r ot ol 

rosier el al. 


379/94 






4.907,260 


ll^Mk C iQQQ 

Marcn o, 1 990 


Drnhe At ol 

rrons el al. 


379/224 






* on"V o^O 

4,907,273 


ii.mU c iQQQ 

Marcn o, 1 990 


\AfiaHamar 

wieuemer 


380/16 

www/ 1 W 






a rtno tot 

4,908,707 


Mor^h iO iQQQ 

Marcn 10, iyyu 


k'innhnrn 
rvlilyllUi N 


358/147 

www ■ f 






4.908.713 


March 13, 1990 


Levine 


358/335 






4.908.834 


March 13, 1990 


Wiedemer 


380/5 






4,908.845 


March 13, 1990 


Little 


379/51 






4.912.552 


March 27, 1990 


Allison, III et al 


358/84 






4.914.517 


April 3, 1990 


Duffield 


358/191.1 






4,930.158 


May 29, 1990 


Voqel 


380/5 






4,931.871 


June 5, 1990 


Kramer 


358/142 
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4.931,877 
4, 935,870 


i. >«n c 1 QQn 

June o, iyyu 
June iy, tyyu 


f^Phharrit Pt at 
Rork Jr et al 


358/335 
364/200 






4.939,773 


it *a 1 qqh 
juiy o, iyyu 


Kate 


379/204 






4,943,903 


Ink/ OA 1QQD 

juiy fc4, i yyu 


Waechter et al 


370/94.1 






4.945,412 


liiUi Qi 1QQH 

July o i , iyyu 


Krampr 


358/142 






4.945,obo 


Ink/ Q1 1QQH 

juiy oi , i yyu 


Hnrton et al 


380/5 






4,947,o0^ 


Auriiict 7 1 QQH 
MUyUSl /, iyyu 


Callahan 


362/233 






r\AC±4 Q7 

4,949,io7 


Annuel 1A 1 QQH 
MUyUSl 14, low 


flnhen 


358/335 






4 f 954,o99 


Cantomhor A 1 QQH 

oepieniuer **•, i yyu 


To no hp pt al 


358/191.1 






>i nco 7on 
4,959,7^0 


Qantomhor 0*^ IQQn 


Duffield et al 


358/191.1 






4 r 9DO,994 


flrtnhor 1 A IQQn 
\JClUU6i 1 D, 1 !J3U 


Levine 


358/335 






4,900,990 


Ortnhor 1fi IQQn 


Lano 


358/335 








Ortnhpr 2*3 1990 


Harvev et al. 


380/9 






A Qft7 07Q 


Ortnhpr °,0 1QQ0 


Greenbera 


358/142 






4,y * o.yo i 


Horornhpr Q 1990 


Bennett 


380/20 






vl Q77 ACC 

4,y / / .4O0 


npromhpr 11 1 990 


Young 


358/142 






A ODO AOA 


lam larv 1 1 991 


Frfi77a et al. 


380/50 






vl QQQ 1 HA 


lannaiv PQ 1991 


Schulein et al. 


360/72.1 






4 t yy i ,u 1 1 


Pphmarv ^ 1991 


Johnson et al. 


358/141 






A QQ1 noc. 

4,yy i ,u^o 


Fphruarv ^ 1991 


Eiaeldinaer 


358/310 






4,yyo,uuo 


Fphruarv 1? 1991 


Fechner et al. 


368/47 






*f ,yyo,uoD 


Fphrnarv 12 1991 


Jenkins 


380/16 






A QQA QHft 

4,yy**,yuo 


Fphrnarv 19 1991 


Kuban et al. 


358/86 






4,yyo,u/ o 


Fohmarv 19 1991 


Monslow et al 

IVIvl iwlwll Ul. 


380/10 






c nm cca 


Marrh 19 1991 


Johnson et al 

Wl II Iwwl I w ui* 


358/86 






C HAO VlOi 

o,ou^,4y l 


Marrh Oft 1QQ1 

iviarcn £o, i yy i 


Ahrahamsnn et al 

^^Ul Cll IQI 1 Iwvl 1 t»l # 


434/322 






c nno OQA 


Marrh Oft 1QQ1 


Durden et al 


358/84 






c nno CQ1 


Marrh Oft 1 QQ1 


Ka i iff man et al 


380/10 






C AHA ACQ 


Anril 9°. 1 QQ1 


Tax/lnr Pt al 


362/85 






C AIO C4A 


Anril **n 1QQ1 


Rrhauhs et al 


379/92 








Mqu7 1QQ1 

may / , i yy i 


Luyenbero et al 

LUAvl lUwl VJ Ol Ui> 


273/439 






C AU H OK 


Mau7 1QQ1 


Pocnck et al 


358/86 






C Ai 070 


Mow 1A 1QQ1 


Stubbs et al 


380/5 








Mow 1A 1Q91 


Hoff 


380/10 






c no7 Ann 


Innp OR 1Q91 
June <co, 


Baii et al 


380/20 








Ink/ O 1QQ1 

juiy i yy i 


a mm ie 


380/10 








Aiinnct ft 1Q91 


Hallenbeck 


358/142 






5.045.816 


September 3,. 1991 


Bramhall et al. 


332/105 






5.045.947 


September 3. 1991 


Beery 


358/192.1 






5.047.867 


September 10, 1991 


Strubbe et al. 


358/335 






5.047,928 


September 10. 1991 


Wiedemer 


364/406 






5.055,924 


October 8, 1991 


Skutta 


358/84 






5.057,932 


October 15, 1991 


Lang 


358/335 






5,058,160 


October 15. 1991 


Banker et al. 


380/20 
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5,062,136 
5.067,149 


October 29, 1991 

»■ » . _ i- 4ft 4 AA4 

November 19, 1991 


Lottie at ol 
CaKaaiH At <b 1 


380/1 8 
379/224 






5,072,418 


r\ MMAm Knr HA 4 QQ4 


^mitaiiri pt al 


364/715.06 






5,075,771 


December 24, 1 99i _ 


nasnirnuio 


358/84 






5.083,800 


I«*m>.#««> 40 4 AAA 




273/439 






5.093,718 


k 1- , A L o A AAA 

March 3, 1992 


UAarh/ at ol 


358/84 






5.093,921 


viarcn o, iyy^ 


Dav/inc lr 


455/4 






5,101,267 


Marcn 01 , iyy^ 


Mnralpc_f^a rra 


358/84 






5.108,115 


Ar\ril OQ i QQO 

April «ct5, iyy^ 


Rormsn Pt al 


273/439 






r~ 4 r\ r\ AAA 

5,109,414 


Anrtl OQ i QQO 

April *ct5, iyy<c 


Pos*hnpr Pt al 


368/47 






5.1 1 1 ,401 


Man C i QQO 


Pvprptt .lr Pt al 

CVClCll, Ol* Ol Oil* 


364/424.02 






C A A 1 A ftC 

5,113,496 


u aw 4 o 1 QQO 

May it, iyy*c 


Mrf^allpv pt al 
iviOwCiiicy ui cm. 


395/200 






5.120,07b 


htnA Q 1QQO 

June y, lyyt 


1 iivpmhprn pt al 


273/439 






5.124,942 


lima OQ 1QQO 

june c.o, iyy*c 


NliplQPn Pt al 


395/100 






5.132,992 


li ■!%/ Oi 4 QQO 

juiy c-\ t iyy^ 


Ynrt Pt al 

lUll CI Gil. 


375/122 






5,133,079 


li ilw Oi 1 QQO 

juiy ti , lyy^ 


Rallantvnp Pt al 


455/4.1 






5,140,419 


Aiiniict 1Q 1 QQO 

AUQUSi id, i y y*c 


fnalumhpck Pt al 


358/142 






5,142,677 


A i mi tot OC 1 QQO 

auqust to, i y y*c 


Fhlin pt al 


395/650 






5,142,690 


Anniict OC 1 QQO 

auqust *cD, i yyt 


MrMullan Jr pt al 


455/6.1 






r- aaa CCyl 


Cantomhar 1 1 QQO 

oepiernuer i , i yy*c 


pQ^prman P.t al 


380/20 






e H »Q AQO 


Cantamhor 1C 1 QQO 

oepiemuer i o, i yy^ 


Rortri pt al 


380/48 






C A CA 7QQ 

5,151 ,7oy 


Cantomhnr OQ 1 QQO 

oepiemuer i yy^ 


I UUI l\j 


358/1 94.1 






c h cc con 
5,155,590 


HMnhor 1 Q 1 QQO 

uciooer io, iyy^ 


Rpx/prQ II Pt at 
DcyciOi ii ci cii. 


358/86 






5,155, o»i 


firtnhor 1 Q 1 QQO 

vjciooer i o, i yy*£ 


Warhnh 

VV Clwl l\JVJ 


358/86 






C H CC D4 n 

5,155,812 


A^Ahor 1 Q 1 QQO 

uciooer 10, iyy^ 


Phlin Pt al 
Ci my ci ai. 


395/275 






5,157,716 


HAtAhar OH. 1 QQO 

uctouer ^u, iyy^ 


KlaHHnr Pt al 


379/92 






5,164,839 


Klm/Arvihar 17 i QQO 

iNOvemuer i/, iyy^ 


uarig 


358/335 






5,172,413 


uecemuer io, iyyo 


RrsHlpu pt al 
DicMJicy ci cii . 


380/20 






5,181 ,113 


Inniimni iQ 1 QQQ 

January iy, iyyo 


wl Idi \\4 


358/142 






5,185,796 


r^u- tnr\t Q 1 QQQ 

reDruarv y, iyyo 


\A/ilcnn 
WllaUl 1 


380/21 






5,187,797 


r-u n .... 4C i QQQ 

reuruary 10, iyyo 


Miplcpn pt al 

INIClOCll Cl Cll. 


395/800 






5,191 ,410 


M^r^K 7 1QQQ 

Marcn 7, iyyo 


Mr^allov/ pt al 
MUwcMley cl di. 


358/86 






5,195,092 


& j — .^L^ 4C 1 QQQ 

Marcn 10, iyyo 


\A/ilcnn pt al 

vviisun ci di. 


370/94 2 






r- j AT 4 O >l 


M<arv«h 1ft 1QQQ 

Marcn io, iyyo 


InAi IP 


380/20 






5,202,916 


Anril 1Q 1 QQQ 

Apni 10, iyyo 


V^IIVCI 


379/106 






5,204,768 


Anril OH 1 QQQ 

Apni c\Ji iyyo 


Tea Uric pt al 


359/148 






5,208,665 


^4^%/ A 1 QQQ 

May 4, i yyo 


MrPlallpv pt al 


358/86 






5.212,553 


Mav18, 1993 


Maruoka 


358/188 






5.213,337 


Mav 25. 1993 


Sherman 


273/439 






5.216,504 


June 1, 1993 


Webb et al. 


358/139 






5.220,501 


June 15, 1993 


Lawior et al. 


364/408 






5.222.137 


June 22. 1993 


Barrett et al. 


380/21 






5.223.924 


June 29, 1993 


Strubbe 


358/86 






5.225.902 


July 6, 1993 I McMullan, Jr. 


358/86 
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5,226,177 
5,231,493 


July 6, 1993 
JUlV 27, 199o 


A nit? 
ApilZ 


455/2 
358/146 






5.233,654 


August 3, iyyo 


narvey ex ai. 


380/20 






5.235,415 


auqusi io t iyyo 


Rnninol ot stl 


358/84 






5,235,619 


auqusi io, iyyo 


Rox/orc II n\ 


375/38 






r nop ^ o >i 

5.235,634 


A i mi 1 A 1 QQO 

auqusi 10, iyyo 




379/106 






5,237,417 


Annnct 17 1 QQO 


Havashi fit al 


358/183 






5.237,6 TO 


Anniict 17 1QQ^ 


Gammie fit a.1. 


380/10 






r- Ann c^C 

5.239,575 


Annuel OA 1 QQO 
AUQUSI <£4, 1 990 


White et at 


379/107 






5,247,ob4 


Qantamhor 91 1 QQP. 


Ranker et al 


358/191.1 






5.247,0/0 


Qontomhor 91 1 QQ3 


Soraaue et al 


380/9 








UuIuUgi O, 1 


McMullan. Jr. 


455/2 






C OCi QAQ 

o,^o i ,yuy 


Hrtohor 19 1QQ^ 


Reed et al. 


273/439 






o,2o^,U/ / 




Schott 


434/335 






0,4C0O,U00 


Ortnhpr 12 1993 


Voael 


358/188 








Hrtnhpr 12 1993 


Yurt et al. 


375/122 






C OKA QT7 

o,^o4,y/ / 


Ortnhpr 1Q 1993 


MacDonald 


345/150 






c OCC HOC 

o r 2oo,Uob 


Hrtnhor 1Q 1 QQO 


McMullan Jr et al. 

IVIvlVIUIIUI 1. Wl > N't Ml. 


358/86 






C OCH "77R 


INUVOillUCI 57, 1 9S70 


Kauffman et al. 


358/86 






c OCC Qyl>1 


Mnwomhor OH 1 QQ*3 

hiovernuer ou, 1 990 


Carroll et al 


340/825.36 






5,2o7,oUo 


Mm/omKor OH 1 QQ*3 

iMuvemuer ou, 1 3570 


Prnh^ pt al 


379/233 






C OC7 OAK 


noromhor 7 1 QQO 


Lee et al 


434/350 






C 07H QAQ 

o,270,oUy 


Horomhor 1 A 1 QQO 


f^ammie et al 


358/84 






C 07C C7Q 

5,^70,0/0 


loni ion/ A 1QQA 

January *f , i sat 


Hendrickson et al 


370/62 








Pahniatv 1 1 QQA 


Psch et al 


348/6 






C OQO Q1 O 


Pohniarw 1 1 QQA 


Glick et al 


379/90 






C OOi cc/ 


Marrh 1 1 QQA 


Morales 


380/5 






C OQO QC7 

5,293,357 


Morrh ft 1 QQA 

Marcn o, ii7y*t 


Hallenheck 


348/734 






C OQX OOO 

5,294,2^y 


ki arr u 1^ 1QQA 

Marcn 10, 157*7** 


Hart?ell et al 

MQI IX>dl CI Gil. 


434/336 






C Orti OOQ 


Anril R 1QQA 
April O, I5*57*f 


rioiitrot et al 


380/23 






5,303,042 


Anril 19 1 QQA 

April It, Iv7t7*f 


1 pwiq pt al 


348/14 






C OA.*7 1 7Q 

O,o0/ ,1 / o 


Anril 0ft 1 QQA 
April <CO I5757H' 


Yuen et al 


358/335 






C OHO C1fl 

o t ol o,ol o 


Mow 17 1QQA 

rviciy i / , i v757*t 


Pawlnski 


395/500 






C Oi O fiAft 


Ma\/ 17 1QQA 


Fhlin et al 

^1 IIIU w t HI. 


395/800 






C Oi Q 7QQ 

o,o i y, /oy 


1 1 ino 7 1 QQA. 


Fhlin et al 


395/800 






C 01 O 7QO 

o,o i y, f 


It mo 7 1 QQA 


Fhlin et al 


395/800 






c ooi 7cn 


Inno 1A 1QQ4 


Nadan 


380/20 






5.327.421 


JulV 5. 1994 


Hilleretal. 


370/60.1 






5.327.554 


July 5. 1994 


Palazzi III et aJ. 


395/600 






5.335.276 


Auqust 2, 1994 


Thompson et al. 


380/21 






5.335.277 


Auaust 2. 1994 


Harvev et al. 


380/20 






5.343.239 


Auqust 30. 1994 


Lappinqton et al. 


348/12 






5.343.300 


Auqust 30. 1994 


Henning 


348/478 






5.345.445 


September 6. 1994 


Hilleretal. 


370/60.1 
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5.345,446 
5.345,501 


September 6. 1994 
September 6. 1994 


Miner ex ai. 
oneiion 


Q70/R0 1 
T7Q/89 






5.349,687 


September 20, 1994 


Ehlig et al. 


09u/ Owv 






5.351.130 


September 27, 1994 


^1 1 f 1 


OCQ/7OC 
JjO/ r tw 






5.351,970 


uciooer 4, I9y4 


rioretu 


273/439 






5 T 353,121 


uctouer , l yy4 


Vai inn q 1 


348/563 

utU/ www 






5,367,330 


MmiAmKAr OO 4 QQ/ 


U99UO Ckt 2)1 


348/7 






5.374,951 


uecemuer ^u, 1 yy4 




348/4 






5.414,773 


Mow Q ^ QQC 


rial lUoll Hal i 


380/49 

WWW/ "T W 






5.420,647 


RJIot# Oft 4AQC 

May ou, i yyo 


1 Awina 


348/734 

UtOI / W"T 






5 T 420,923 


May ou, i yyo 


Dcyelo, ii ci ai. 


380/20 

WW Wr fcW 






5 T 430i552 


JUly 4, 199b 




358/335 

www/ www 






5.432,558 


July 1 1 , iyyo 


i\im 


348/460 

W*TV/ *T W W 






5 r 459,789 


HolAhAr 17 i QQC 

(jctouer i ( , i yyo 


Tstmor ot aI 


380/20 

WWW* faV 






5 T 465,385 


KlAitAml^Ar 7 H QQC 

iMoveiTiDer /, iyyo 


uriya ci ai 


455/6.1 






5.475.754 


uecemuer \d, iyyo 


Diiuyowaici ci ai. 


380/20 

WWW/ b W 






5.485.509 


January 16. 1996 


Oliver 


379/106 






5.488.654 


January 30, 1996 


Oliver 


379/106 






5.532.754 


July 2. 1996 


Younq et al. 


348/569 






5.534,883 


July 9, 1996 


Koh 


345/31 






5.535.362 


July 9, 1996 


Ami et al. 


395/474 






5.548.338 


Auqust 20, 1996 


Ellis et al. 


348/473 






5.552,833 


September 3, 1996 


Henmi et al 


348/460 





* If Pertinent 
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FOREIGN PATENT DOCUMENTS 



EXAMINER 
INfTTAL 


DOCUMENT 
NUMBER 
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